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the,Xtrix, and perhaps by Monarciia nitidus being present (as in the 
Aroo Islands) instead of M. ciialybeocephalus. 
That the Tenimber group would possess a certain number of 
peculiar endemic forms was also to be expected, from their isolated 
situation and the deep channel around them. Altogether these are 
17 in number, namely the 15 species above described as new, and 
two Parrots (Eos reticztlata and Eclectus riedeli) previously known. 
To these must be added probably a ‘( White Cockatoo ” spoken of 
by Mr. Forbes in his report, but of which no specimen is in the 
collection. This species is in all probability Cacatua citrinocristata, 
well known as a cage-bird, but of which the true “habitat” has 
never been positively ascertained, though it has always been suspected 
to be from the Tenimber Islands’. 
2. Studies in the Ho1othuroidea.-11. Descriptions of new 
Species. By F. JEFFREY BELL, M.A., See. R.M.S., 
F.Z.S., Professor of Comparative Anatomy in King‘s 
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[ReceivedFebruary 19, 1883.1 
(Plate XV.) 
A survey of the British-Museum collection of Holothuroidea reveals 
the presence of a number of forms which hare never yet been sub- 
jected to systematic examination or description. 
It may be convenient, now that they are about to find a new home, 
to provide them, or some of them, with definite names, wherewith 
to enter the ‘‘ Spirit-room ” at South Kensington. 
(Plate XV. fig. 1.) CAUDINA MERIDIONALIS. 
It is interesting to find a third species of this curious genus so 
soon after the description by Marenzeller of C. ransonnetti from the 
Yellow Sea. 
G r  Body” tending to be square ; “ tail ” quite as long as or longer 
than the body. When the tentacles are retracted, the anterior end 
is blunter and squarer than in C. arenata. No sign of any genital 
papilla; but this may be due to the extreme corrugation of both the 
examples. The aboral prolongations of the radial pieces of the 
buccal skeleton are longer and narrower than in either of the already 
described species, and the intermediate cleft is consequently of con- 
siderable extent. The sides of the radial pieces are not deeply ex- 
cavated as in (7. ransonnetti. Connected with the ring are a number 
of long free a m p u l h  ; it was not possible to  make out the characters 
either of the Polian vesicles or of the tentacles. 
The calcareous bodies in the integument are very different to 
those of G. arenata, the surface view presenting us with a kind of 
1 Cf. Wallaoe, P. 8.8, 1864, p. 260. 
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mulberry form, the bars not projecting out so far or so freely as 
they do in  G. ransonnetti. The composing bars are exceedingly 
stout, and the spaces between them proportionately small. (Plate 
XV. fig. 1.) 
Colour brownish yellow or yellowish white. 
Length (skin much corrugated) :-“ body ” 35 ; 50 ; r c  tail ” 
37; 73. 
A specimen found on an anchor-cable a t  Wellington, New Zealand 
(presented by W. Wykeham Perry, Esq.), gives an exact locality 
for the species ; another specimen was collected by the Antarctic 
Expedition. 
Breadth of ‘rbody” 15 j 16 millim. 
OCNUS VICARIUS. 
I n  associating this species with the genus Ocnus rather than Cu- 
cumaria, I have to point out that it appears to represent in the 
Southern Seas Cucurnaria culcigera, and to  raise the question as to  
whether, at present, we have drawn the best and most natural line 
of demarcation between these two genera. 
Ten tentacles, of which two are shorter than the rest, not fre- 
quently divided j body elongated in form ; integument thin but very 
firm, on account of the rich deposit of calcareous bodies in its sub- 
stance. The ambulacral suckers in pairs, but the pairs so irregular, 
though confined to their own areas, that there is almost a zigzag 
arrangement ; the costate arrangement a t  the anal extremity is only 
faintly indicated. The  spicules, which are very richly developed 
in the skin, have, apparently typically, four central holes with a t  
least one complete circlet of smaller holes; some attain to a great 
size. The supporting rods in the suckers are richly developed. 
The retractors are slender and rather short ; the component pieces 
of the buccal armature delicate. The other details of internal 
structure could not be made out in the specimen dissected, 
(Plate XV. fig. 2.) 
Measurements in millim. :-- 
Length. .  41 ; 28; 1 8 . 5 .  Breadth.. 8;  6.5; 4.5. 
Colour (after preservation in spirit for many years) white. 
Locality : the Antarctic area is hinted at  by the specimens having 
been collected by Sir E. Belcher. 
THYONE MERIDIONALIS. 
Body truncated in front when the tentacles (in the size of which 
there is no marked difference) are retracted, tapering very con- 
siderably a t  the hinder end ; suckers absent from the greater part of 
the bivial surface, well enough developed above, and diminishing in  
number on either side as they approach the bivium. Integument 
thin, except in the more anterior region. No calcareous teeth to the 
anus. 
Retractors of the proboscis inserted nearly as far back as the 
middle of the body, very wide at their insertion ; each band divisible . 
into three or four smaller bands. Poliari vesicle single, nearly equal 
(Plate XV. fig. 3.) 
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to a third of the length of the body, much contracted a t  its free 
end. 
The  interradial pieces of the calcareous ring are not as much as 
half the width of the radial, nor are they quite so high. Both sets 
are elongated, their sides parallel, and without any prominent notch 
a t  their proximal end. 
The only spicules appear to be the very sparsely distributed rods 
found in the walls of the suckers. I may point out that in another 
species of this genus lately examined by me I have noted a complete 
absence of calcareous spicules. 
Length' 77 ; 5 2  niillim. 
I n  the larger specimen the Polian vesicle is 25 millim. long, and 
the distance between the points of origin and insertion of the re- 
tractors is 45 millim. 
Greatest breadth 38 ; 25. 
Colour dark or lighter brown, anterior end white in parts. 
Possession Bay, Straits of Magellan. Coll. Cunningham. 
THYONE CUNNINGHAMI. 
Body stout, narrowing suddenly at  the hinder end ; tentacles 
snbequal, yellowish cream-coloured ; suckers much better developed 
on the trivial than on the bivial surface. Skin thicker posteriorly 
than anteriorly; quite thin in front. Anus without teeth, but 
fringed by papill=. 
Retractors stout, distinctly double, inserted very far back, behind 
the middle of the length of the body. Polian vesicle delicate, elon- 
gated in form and not very short. The distal end of the buccal 
skeleton is very stout ; the interradial is a little narrower than the 
radial piece, or, as the sides of both are not exactly parallel, they 
are rather narrower at  their free end than at their base. 
Spicules rather delicate rods, often pitchfork-shaped, or swollen 
and perforated at their ends, sometimes more irregular in  form. 
The single specimen is 50 millim. long, 17 wide ; Polian vesicle 
10 long ; insertion of retractors 28 millim. from their origin. 
CoIour light grey. 
Off Dungeness, Patagonia. Coll. Cunningham. 
PHYLLOPHORUS DORSONI. 
Of the four species' of this genus already known, it would be with 
one oiily, P. holothuroides of Ludwig, that, even at  first sight, we 
should feel inclined to associate this new form. The spicules, the 
buccal armature, and the arrangement of suckers O U  the trivium are, 
however, very different. 
Rounded in form, aboiit twice as long as broad, with a soft in- 
tegument, with the suckers irregularly distributed, covering the 
bivium and both ends, but scarce or absent in the central portion of 
the trivium. The retracted gills appear to be 18 in number, of 
1 Owing to the shape of the bodies their length can only be approximately 
(Plate XV. fig. 4.) 
(Plate XV. figs. 5 ,  5 a, 5 b. )  
given. 
The nanie only of P. tenuis can be said to be k11owl1 
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\thich 6 are iuternal to the rest ; retractors fairly stout, very short. 
Polian vesicles two, rather short, irregular in  shape. Genital tubes 
numerous, of some length, extending back as far RS the middle of 
the body ; the last division may have four terminal branches. 
The calcareous ring is remarkably well developed, the radial pieces 
being very stout and broad, a little hollowed externally, with the 
backwardly directed processes short and feeble ; the proximal end of 
the interradial piece is constricted (fig. 5 b). 
The only calcareous bodies that were detected either in the skin, 
which is not remarkably thick, or in the walls of the suckers were 
stoutish discoidal bodies the perforations in ahich may be rare and 
small. 
Length 80 millim., breadth about 50, length of calcareous ring 14, 
Polian vesicle 10. 
Colour-ground-colour white, the trivial surface with blotches of 
dark brown ; lighter brown spots, lines, ora patches may be seen on 
the bivium. 
Hcib. Bay of Honduras. Collected by G. E. Dobson, M.B., and 
presented by him to the British Museum. 
I have the pleasure of associating with this species the name of its 
discoverer, a name well known to all zoologists. 
STEREODERMA MURRAYI. 
I have been for some time acquainted with a second species of this 
remarkably firm-bodied genus, an account of which will appear 
in the forthcoming report on the zoological collections made by 
H.M.S. ‘Alert.’ It has fortunately happened that that new species 
is particularly well represented ; and the supply of specimens has 
enabled me to note that there are considerable variations in the 
arrangement of the suckers in the “double row,’’ and that the 
regularity of this may become considerably obscured. 
Fortified by these examples, I have less hesitation than I should 
otherwise have had in associating with this genus a single, rather 
small specimen from the seas of Kurrachee, which the British 
Museum owes to Mr. Murray. I venture to associate the name of 
this energetic curator with this interesting new species. 
Tentacles small, dark ; retractors exceedingly delicate, though 
with a broad base of origin j Polian vesicle very long and narrow ; 
Esophagus covered with a calcareous plating, much as in Thyone 
saceZZus (see Selenka, Zeitschr. f. wiss. Zool. xvii. pl. xx. fig. 115). 
(Plate XV. fig. 6 6.) 
Integument very thick, and filled with strong-walled firm cor- 
puscles, not so thick, however, as in 5’. unisemita, or so large as in 
8. ealidum. 
Skin white in colour, the double row of the suckers only well 
developed in the anterior third of the body, but better developed 
behind than in the middle. 
About 30 millim. long and 11 wide ; of the same, or nearly the 
same, width along its whole extent. 
fIci6. Kurrachee. 
They are present in large numbers. 
(Plate XV. figs. 6, 6 a, 6 b.) 
I n  exchange with the Kurrachee Museum. 
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STICHOPUS A SIMILIS. 
This species would appear to have a considerable resemblance to 
the form lately described by Prof. Greef’ from Rolas (8. maculatus) ; 
but it is a t  once to be distinguished from it by the characters of Its 
spicules. 
Body elongated considerably, the suckers richly developed on the 
trivial surface ; a shallow groove extends down the middle of the 
trivium from the mouth along the anterior two thirds of its length. 
The  suckers are so numerous that the existence of three sets of rows 
is only faintly indicated. Papills and suckers of bivium richly and 
well developed. 
The pieces of the calcareous ring are short, but very broad ; the 
rest of the viscera have been largely ejected; but there is evidence in 
favour of the genital tubes having been few, simple, and, in proportion 
to  the body, short. 
The integument is pretty thick, and is very richly supplied with 
spicules; in addition to the turriforni bodies there are flattened 
reticulated bars of very characteristic appearance ; but I have de- 
tected none of the ordinary C-shaped bodies. 
Length 116 millim. ; breadth 28 millim. 
Colour deep chocolate-brown (in spirit), but a patchwork of colour 
not unlike that of X. mucukatus was, probably, to a certain extent 
developed in this species. 
(Plate XV. fig. 7.) 
Ha& Angola. Purchased of Mr. Monteiro. 
EXPLANATION O F  PLATE XV. 
Fig. 1. Spicule of CaudincL meridionnlis, p. 58. 1 a. Seen from the side. 
2. ,, Ocnus vicarius, p. 59. 2 b. Seen from the side. 
3. ,, Thyone meridaonalis, p. 59. 
4. ,, Thyone cunninghami, p. 60. 
5.  ,, Phyllophoms Cdobso?zi, p. 60. 5 U. Been from the side. 
6. ,, Htereoderma murrayi, p. 61, 
7. ,, Stichopus assinzdlis, p. 62. 
All these are magnified 220 times. 
5 b. Calcareous ring of P. clobsoni, multiplied twice nat. size. 
6 b. Calcareous ricg of 8. murrayi, multiplied three times. 
3. On the Suctorial Apparatus of the Tenuirostres. 
By Dr. HANS GADOW. 
[Receired February 20, 1883.1 
(Plate XVI.) 
Thefollowiagremarks are devoted to an explanation of the manner in 
which the sucking of the “Tenuirostres” is performed. This applies 
chiefly to the iiectariniince and Meliphayina. Zosterops and Certhia, 
although not suctorial birds, are treated of likewise, because they are 
closely allied to the Tubilingues. The Trochilidae are mentioned 
2001. Anzeiger, v. p. 158. 
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for comparison ; they afford an illustration of the fact that similar 
functional requirements frequently lead to the development of similar 
structures in animals which are otherwise very distinct. 
The skeletal framework of the hyoid apparatus does not present 
any important peculiarities. I t  consists :-(I) of the two pos- 
terior or long cornua, which are extremely long in the Trochilidz, 
but very short in Zosterops and Certhia, whilst in the Meliphagid% 
and in the Nectariniim their apices do not reach further than the 
frontal bones ; (2) the basihyal, unpaired and formed by a slender 
bony rod, bifurcating at each end ; (3) the 0s  entoglossum, which is 
paired, the two parts articulating with the anterior ends of the basi- 
hyal, and ending as fine, tapering, more or less cartilaginous rods ; 
(4) a urohyal, attached to the ventral aspect of the trachea by a 
short ligament, its anterior portion articulating with the basihyal. 
This little bone does not serve for the origin or the irisertion of any 
muscles in the birds in question. The anterior or short cornua have 
become obsolete. 
I n  the Trochilids the hasihyal is extremely thin and short, whilst 
the urohyal seems to be generally absent, and the long cornua and 
the entoglossal bones are very long. 
The horny sheath surrounding the 0s or ossa entoglossa, and pro- 
jecting more or less in front of them, exhibits very great differences 
in the various groups of Tenuirostral birds. 
The simplest form is represented by Zosterops (Plate XVI. fig. 2). 
The tongue ends in two short filaments, whilst the greater portion 
of the tongue proper is not divided; dorsal and ventral aspect 
smooth, hinder portion of horny sheath projecting backwards with a 
few (ahout 3-4) horny spines. 
In Certhia the tongue corresponds with the length of the bill; 
its Iateral margins are transformed into sharp cutting-edges ; the tip 
is frequently split into three short bristles of irregular shape ; the 
posterior margin ends much as in Zosterops. Along the middle 
line on the upper surface of the tongue we notice a slight depres- 
sion. 
Whilst in the two genera described above the horny sheath of 
the tongue shows still a very simple formation, it has in the following 
families been developed into a very complicated and elaborate organ. 
I n  order to ascertain the formation of the tubular tongues of the 
IVecfariniing and Xeliphagim, I have made a series of transverse 
sections through that organ in Nectarinia splendida, Cinnyris auri- 
ceps, Anthothreptes malaccensis, A. subcollaris, Prosf hemadera, Pti- 
Eotis carunculata, and, for comparison, of a species of the Trochilids. 
The accompanying drawing (fig. I, p. 64) represents a series of 
eight stages of the tongue of Cinnyris, whilst figures 8 and 10 of 
Plate XVI. show the entire tubes as seen from the ventral side. 
Near the root of the tongue, i. e. near the basal part of the 0s 
entoglossum, the dorsal and ventral halves of the horny sheath with 
which the tongue is covered project to the right and left sides, so as 
to form sharp, more or less cutting-edges. A little more in front, 
hese lateral parts are slightly curved upwards, the ventral sheath 
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thus becoming convex whilst the dorsal layer becomes slightly 
concave. A little further forward, we observe that the ventral 
sheath near its upper or lateral end sends off a small outgrowth, 
which, first directed upwards and inwards towards the middle line, 
soon curls its free and slightly thickened end up, with its concave 
side looking downwards arid inwards (stages B and C, fig. 1, p. 64). 
At the same time the dorsal half of the  horny sheath becomes thinner 
and gradually loses its connexion with the lateral edge of the ventral 
sheath, whilst its median portion forms a depression. This depres- 
sion increases in depth, and this leads to the formation represented 
by stage D. The dorsal sheath a t  this stage has entirely lost con- 
tinuity with thc ventral sheath, principally because its lateral por- 
tions and the original lateral portion of the ventral layer have 
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Sections of the tongue of' Cinnyris. 
forms now a deep canal or semi-tube with its open part looking 
upwards, forming a deep longitudinal furrow on the dorsal side of 
the tongue. A little more in front, near the tip of the 0s entoglossum, 
the dorsal sheath, owing to  the tapering pointed shape of this part 
of the tongue, is reduced to a small bit of only half horny epithelium, 
situated in the middle line on the dorsal surface of the ventral sheath ; 
and the whole sheath of the tongue is now represented by the ven- 
tral sheath alone. With the disappearance of the rest of the dorsal 
sheath, the free edges of the ventral one curl more and more inwards, 
so as to meet in the middle line and t o  form a complete tube, con- 
sisting of a right and of a left half (stage F). I n  some species, 
e.  y. in Nectavinia splendida, the free edges continue to curl inwards 
until this leads to the formation of a median and two lateral tubes, 
which three tubes, of course, are continuous with each other, siuce 
they are simple modifications of the primary tube. 
After the disappearance of the rest of the dorsal sheath, we notice 
a slight swelling of the median portion of the tube ; and a few milli- 
metres in front of this little ridge t h e  tube separates or splits up 
into a right and into a left half. The median edges are very thin, 
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and as they likewise slightly curl up, two secondary tubes, more or 
less completely closed, are formed. Further in front, these median 
edges become laciniated in various ways. Towards the tip of the 
tubes the greater portion of the thin lamella constituting them 
splits up into bristles ; but the outer edge seems to remain intact. 
The mode of splitting up, or the shape of these lacinim, vibr: 1ssa2, or 
bristles of the median parts of the tubes seems to be characteristic 
of the different species, and even of the genera. The drawings of 
these delicate parts (Plate XVI. figs. 8-10) will explain their shape 
and formation much better than, any amount of descriptioii. 
We meet with a similar but much more complicated formation 
in the tongue of the Meliphayina. Their 0s entoglossum ends in 
t w o  cartilaginoils filaments ; and the whole tongue shows a truly 
dichotomous arrangement, which towards the tip leads to the forma- 
tion of the well-known “brush.’.’ 
The second drawing exhibited (fig. 2, p. 65) shows a series of 
sections through the tongue of Ptilotis carunculata. 
Stage A corresponds with that in Cinnyris; but in the next 
stage we see that the median unpaired and the two lateral inwardly 
Fig. 2. 
D E F 
Sections of the tongue of Ptilutis curckncdala. 
directed outgrowths of the ventral sheath are much stronger than 
in the corresponding regions of the tongue of Cinnyris. In  
stage C the approaching separation into a right and left half is 
indicated by a deep fissuref, and we observe similar fissures in the 
two lateral outgrowths (g and h). The lateral horns (I) of the ventral 
sheath do not become reduced, but are preserved; and the dorsal 
sheath ( d )  forms a thin and orily half-cornified lining to the cavity 
or open groove on the upper side of the tongue. In front of this 
section, corresponding to the level D in fig. 2, the separation irito 
a right and left half is complete, and the remnants of the dors.al 
sheath are seen in a similar positiou to that which they occupy in 
fig. 1 D, in Cinnyrie. 
PRO,. ZOOL. Soc.-1883, No. V. 5 
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In  the next stage E, the right andleft halves separate into secondary 
tubes through the fissures a t  g and h becoming completed. The 
curling inwards of the free edges leads to the formation of four more 
or less complete secondary tubes, two external and two median. 
Each of these four tubes divides again on its median line ; and thus 
are formed eight tertiary, or perhaps rather four double tubes. 
These latter tubes break up again and again, but without forming 
new tubes, forming only the so-called brush of the tongue. This 
consists of about 80 or more horny bristles in Prosthemadera. 
A similar arrangement is met with ill the few other Melz’phagince 
mhich I have been enabled to examine, viz. Mohoa, Anthorizis, and 
Meliphaga. 
The most important differences between the Nectariniine and 
Meliphaginm in regard to the horny part of the tongue are therefore, 
first, that the tongue in the former does not form more than two 
tubes, whilst in  the latter it is broken up dichotomously into 2, 4, 
8, etc. ; secondly, that in the Meliphuginct. it is always the external 
border of every tube that becomes laciniated, but in the Nectariniina 
it  is the inner or median border, whilst the external margin remains 
entire. 
I n  the Trochilidce we meet with a third sort of tubular tongue. 
The tongue of these birds is double right down to the unpaired 
part of the os entoglossurn, whilst each of the two distal prolonga- 
tions of the entogloesal bone or cartilage is surrounded by a horny 
sheath, which is curled upwards and inward,,, iu a similar fdshion to 
mhaL we have seen in the Nectariliiinc, I n  many species the outer 
and inner edges of these tubes, howerer, are entire, and not laciniated. 
Thus the Trochilidae have developed the highest form of tubular 
tongue. 
l’he Muscles of the Torigue. 
NECTARINIA SPLENDIDA. 
M .  mylo-hyoideus. This muscle fills the distal two thirds of the 
mandibular space; it arises from the innei aspect of the mandibles, 
and throughout its length fuses with its fellow of the other side. 
Its fibres run in a transverse direction. Near the anterior margin 
of the serpi-hyoid muscles, the mylo-hyoid is doubled up and is 
inserted into the soft and transversely wrinkled outer sheath of the 
basal part of the tongue proper (Plate XVI. fig. 1). 
M. serpi-hyoideus is the most superficial of the muscles of the 
hyoid apparatus. I t  occupies the basal or proximal half of the space 
between the mandibles ; i t  arises as a narrow semitendiiious slip 
from the posterio: and upper angle of the processus serpiformis 
mandibula immediately behind the masseter muscles. Its fibres are 
directed obliquely forwards and downwards, fusing with those from 
the other side in the middle line, without, however, forming a di- 
stiiict linea tendinea. The anterior most distal part of this muscle 
is partly attached to the basihyal bone and to the sides of the stylo- 
hyoid muscle near its insertion. Whether these little lateral slips of 
1883.1 APPARATUS OF THE TENUIROSTRES. 67 
the serpi-hyoid are to be considered as a shifted origin, or as the result 
of an expanding broadened insertion, I am yet unable to decide. x. stylo-hyoideus arises as a broad flattened-out band from the 
upper margin of the occiput, its origin being situated laterad from 
the end of the thyro-hyal or great cornu of the same side. The 
muscle then passes underneath (covered by) the parotic gland, crosses 
the two ribands ‘of the genio-hyoideus of the same side, being 
directed obliquely forwards and inwards, and is inserted on the sides 
of the basihyal, laterally and dorsally from the greater cornu. This 
miiscle, haFing its punctum fixum at  the occiput, acts as the chief 
retractor of the tongue. 
M. yenio-hyoideus consists of two parts, both of which arise as 
narrow flat bands from the border and inner margin of the mandi- 
bles, being thus the most superficial muscles of all on the ventral side 
between the mandibles. The two bands pass directly backwards 
along the inner margin of the under jaw, then pass dorsally over the 
stylo-hyoid and serpi-hyoid. The median portion attaches itself to 
the distal three quarters of the cerato-branchial, by surrounding 
or enveloping this bone, being only loosely fastened to it by con- 
nective tissue. The outer part accompanies the cerato-brauchial 
throughout its length OD the dorsal surface, and is attached to its 
tip. Both these portions, constituting the genio-hyoid muscle, are 
surrounded by a common slippery sheath, which compels them to 
act exclusively in the direction of the bone. 
The muscle has its punctum fixurn at  its origin at the mandibles, 
and consequently by its contraction protrudes the tongue. As the  
cornua of the tongue, surrounded by the genio-hyoid muscle, might 
be compared to a rod surrounded by an elastic steel spiral fastened 
to one end of the rod, it will be understood that the force with 
which and the extent to which the tongue can be propelled depends 
directly on the length of the cornua. This agrees with observation, 
e. g. Trochilus and Picus compared with Zosterops. 
M .  cerato-glossus. This muscle arises from the distal two thirds of 
the outer and upper aspect of the thyrohyal, and is attached to the 
ventral surface of the basihyal. By its contraction it causes the 
basi- and thyrohpals to be bent a t  an angle, and thus directs the tip 
of the tongue. 
M. tracheo-hyoideue arises from the latero-ventral aspect of the 
upper part of t’ie trachea, and is inserted into the dorsal surface of the 
end of‘ the basihyal bone by the help of a lor~g and slender tendon. 
This muscle acts as a retractor of the tongue when acting at  the 
time with its fellow on the other side ; but when acting singly it 
directs the tongue to the right or to the left. 
PROSTHEMADERA. 
The muscular apparatus of Prosthemadera exliibits some remark- 
able differences fiom the arrangement of the muscles described 
above. 
The mylo-hyoid muscle is not attached to any part of the tongue, 
but (at least in my two specimens) is separated from it hy a thick 
5” 
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layer offat .  The posterior part of this muscle is fused with the 
apex of the triangular serpi-hyoid muscle, which likewise has no 
conneaion with the tongue. T h e  serpi-hyoid muscle arises by two 
slips :-first, behind the masseter, from the exoccipital bone ; and, 
secondly, from the serpi-hyoid process. In  the middle line there is 
formed a mell-developed linea tendinea. This muscle is very strongly 
developed, and through its shape and the way of its breaking-up 
very suggestive regarding the formation of new, secondary muscles. 
It leaves a small empty space on each side, where there is a dead 
point. 
A stylo-hyoid muscle is altogether absent. 
The outer riband of the m. genio-hyoideus is inserted on the 
outer, not inner surface of the mandible. The change that the 
insertion of this muscle has undergone, if compared with its position 
in Nectarinia, is indicated, however, by a few muscular fibres which 
are still attached to the neighbouring part of the ventral edge of the 
mandible. 
The c~ratoglossa! muscle arises from the lpteral aspect of the basi- 
branchial; its long tendon is inserted laterally into the anterior end 
of the os eritoglossurn and into the base of the two movable ossicles 
forming the continuation of this bone. 
ZOSTEROPS resemble9 Nectarinia ; but the stylo-hyoid is not 
developed as an independent muscle. I t  arises from the hinder 
angle of the mandible, and is completely united to and fused with 
the serpi-hyoid. This appears to me to indicate that the stylo-hyoid 
muscle is originally only the deeper layer of the eerpi-hyoid. 
CERTHIA agrees with Zosterops ; but the combiiicd stylo- and 
serpi-hyoidei are very feebly developed. 
Beside9 these muscles, we have to consider others, which, although 
not in direct conirexion with the hyoid appai atus, act indirectly upon 
it. They are tracheo-laryngeal muscles. 
I n  PROSTHEMADERA we have the following :- 
M .  tracheo-laryngeus brwis e t  szrperior. It arises as a flat riband 
from the ventral side of the upper part of the trachea, and is inserted 
into the ventral aspect of the thyroid cartilage, a little to the side 
of the middle line. The contraction of this muscle will bend 
the upper larynx slightly downwards, and with it will lower the 
tongue. 
A second pair of muscles is represented by a broad band, which 
more or less forms the continuation of the traclieo-hpoid muscle. 
I t  arises chiefly from the latero-ventral aspect of the upper third of 
the trachea, and is attached to some cutaneous muscles on the sides 
of the neck. I n  the majority of non-oscine birds it is inserted some- 
nhere on the anterior border of the furcula, and is then, of course, 
a proper m. tracheo-sternalis. 
Let us now consider how the various muscles of the upper larynx 
and the hyoid apparatus RCt, and how the peculiar tongues of the 
Tenuirostres are made use of. 
The contraction of the mylo- and serpi-hyoid muscles presses the 
whole tongue and larynx upwards against the palatal roof of the 
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mouth-cavity. The mouth is thus wholly filled up. Through the 
contraction of the genio-hgoid muscles the tongue will be protruded 
from the mouth. Now, if the serpi-hyoid and mylo-hyoid muscles 
relax, and the tracheo-laryngeus and tracheo-hyoideus, on the other 
hand, by their contraction depress the larynx and at the same tirile 
depress the posterior part of the tongue, a vacuum will be produced 
between tongue and palate. This space, again, is in connexion with the 
tubes of the tongue, and therefore will be filled by the fluid into which 
the tips of these tubes may be inserted. I n  the birds in question 
the fluid is honey or nectar. Consequently sucking is accomplished 
automatically through the mere protrusion of the tongue. I t  is 
dear  that this process is very simple in the Trochilidze with their 
complete tubes ; but they will not be able to suck if there is not Ruid 
enoiigli to fill the whole of the anterior opening of the tubes, since 
air would rush in instead of nectar. This eventual inconvenience 
seems to me to be prevented or overcome by the anterior portion of 
the tubes being broken up into vibrisss or into a brush, as we saw 
W:IS the case with the i&fel+hayinm and Nectariniinm. The nectar 
will then ascend to the tubular portion by capillary attraction ; or 
the brush may be moistened or soaked with nectar like R sponge, 
and the nectar may then be sucked up into the tubes. This process 
finds an analogue in the proboscis of Bees and Butterflies. 
EXPLANATION OF PLATE XVI. 
a.h, Xerpi-hyoid ; m.h, mylo-hyoid; st.k, stylo-hyoid ; g.b, genio-hyoid ; c.g, 
ceratoglossal ; tr.h, tracheo-hyoid ; tr.st, tracheo-sternalis ; tr.1, tracheo- 
laryngeus; tr, trachea ; b.h, basihyal; u.h, urohyal. 
Pig. 3. Nectarinin splenclida. The mplo-hyoid and serpi-hyoid muscles are 
removed. 
2. Zosi'erops ZateTalis. Ventral view, after the removal of the mylo- and 
serpi-hyoid. 
3. Necturinia qdendida. Ventral view of the musdes between the niandi- 
bles, after remo-ral of the skin. 
4. Neetciriizicc splendida. The same as in fig. 3, after removal of the serpi- 
and genio-hyoids, to show the connexion of the mylo-hyoid with the 
soft transversely folded part of the tongue's sheath. 
5. Trochilus, sp. Semidorsal view, t o  show the genio- and stylo-hyoid 
muscles curving round the skull. 
6. Prosthemadera. Ventral view, after removal of the mylo- and serpi- 
hyoid. 
7. Tho same as in fig. 6 ; but the whole apparatus of the tongue is bent 
backwards and downwards to show the anterior end of the larynx. 
8. Anthothreptes malacceiwis. Dorsal view of the right tube of the tongue. 
9. Cinnyris aupiceps. Dorsal view of the left tube. 
TJentral view of the tubular part of the 10. Anlhothreptes st4bcolZaris. 
tongue. 
